Figure 1. The 8m boom of the BETTII will provide angular resolution of 0.5" at 40mm. Carbon fiber construction creates a stiff boom structure while keeping the overall payload weight low.
R Á = 200 (see Figure 2 ). By combining these capabilities, BETTII will provide spatially-resolved spectroscopy on astrophysically-important sources. BETTII's first flight will isolate the FIR emission from forming stars in cluster environments, allowing us to tightly constrain cluster-formation models.
The scientific goals of BETTII drive key technical requirements for its design. BETTII is a Michelson interferometer combining the light from two separated collector mirrors (siderostats) at a 50/50 beam splitter in the pupil plane. A scanning optical delay line is used to vary the optical path difference between its two arms. The interferometric fringe pattern is recorded on the detector. Relative astrometric information is derived from the optical path difference between the fringe packets corresponding to discrete sources. The angular size of a source can be determined from the ratio of the fringe amplitude to that from an unresolved calibration source. The fringe envelope contains spectral information. Thus, an interferometer like BETTII, when used to observe a source with a large number of baselines, yields integral field-spectroscopic data or a spatial-spectral data cube.
One of the greatest technical challenges for an interferometer is to control jitter to a small fraction of the observed wavelength. Should the payload vibrate, the path-length difference between the two interferometer arms can change at relatively high frequencies. This leads to the fringes blurring, which in turn causes loss of signal-to-noise ratio and complications with data analysis. However, a combination of knowledge and control can effectively mitigate the effects of jitter. BETTII will use both a laser metrology system and a near-IR (NIR) fringe tracker. The laser metrology system provides knowledge of the optical path difference to within 0.2 m at frequencies above 10Hz, allowing accurate reconstruction of the interferometric fringes. The NIR fringe tracker monitors the path length difference between the two arms by measuring the NIR source's fringe pattern. Feedback from the NIR sensor allows mitigation of low frequency (<10Hz) oscillations due to undamped payload motions.
Continued on next page
A successful flight of BETTII will pave the way for future space interferometry by demonstrating key technologies, including wide-field phase referencing for image reconstruction and the technique of double-Fourier interferometry. A traditional Michelson interferometer uses a single detector and has a field of view determined by the size of the individual light collecting apertures. By using a detector array, one observes interferograms corresponding to multiple contiguous primary beams simultaneously on different pixels. This technique-wide-field double Fourier interferometry-has been demonstrated in a laboratory testbed, but never in a flight-like environment. 2 Assuming funding support, the first flight of BETTII is planned for Spring 2015. Acquired data will be complementary to observations with space observatories such as Herschel and the James Webb Space Telescope, exploring the FIR wavelength range with unprecedented high angular resolution. These data will serve as powerful tools for understanding star formation in clusters. Further, BETTII will validate technologies and retire risks for future space interferometers, such as the Space Infrared Interferometric Telescope. 
